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Abstract

This paper presents an improved operating characteristics of squirrel-cage induction motor(IM) for
5-phase 1.5kW, 220V, 60Hz in order to study a polyphase AC machinery that keep hold of advantages
more than traditional three-phase a IM, such as reducing a amplitude of torque pulsation, decreasing
electric noises, and increasing the reliability. The developed manufacturing motor was necessary to do
improvement of speed regulation, efficiency, operating characteristics, and so on at rated load. There
are remake a redesigned and distributed stator winding connection without changing the frames of
stator and rotor core in previous established the motor by a repeat tests. There are shown a
experiments results of no-load test, locked rotor test, operating characteristics at variable load, FFT

analysis of harmonics within output voltages and current waveform, decided motor parameters.
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Fig. 1. Five-phase concentrated winding of
squirrel-cage IM
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Fig. 2. Back-EMF and current waveform of
five-phase induction motor
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Table 1. Specifications of designed squirrel-cage
5-phase IM
T T4 T T4
A9 1,5kW AARA 97 160.00mm
AAAY 220V DA U7 95.00mm
AAAF | 9.475A FAA 9% 94.40mm
AAF94 | 60Hz 3] [z U7 16.67mm
=T 4= 1G4z E5 & 407Y
AAZAF | 1720pm | A} &3 5 457)
o9& 780% | A ZLES| 0.8mmx85turn
s 90.01% Y | Hs4
sl 0.6mm A | 0.5mm
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Fig. 5. Block Diagram if experimental apparatus
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Table 2. Results of no-load test

AAF| AL | 9| VA | 948 |gA5
A % Var W rpm

1.0193 | 220.20 | 0.059 | 224.6 |14.172|1799.3
0.9734 | 220.00 | 0.080 | 214.3 |17.921|1799.3
0.9980 | 220.00 | 0.066 | 219.3 |14.921 | 1799.3
0.9919| 220.36 | 0.070 | 221.0 | 15.621|1799.3
1.0271 | 220.26 | 0.068 | 219.2 | 16.335 | 1799.3
1.000 | 220.16 | 0.069 | 219.68 | 15.79 |1,799.3
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Fig. 6. Waveform of phase voltage and line current,
and FFT analysis results at no-load test
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Table 3. Results of locked rotor test

L [Faa[adw] g% |9gdd] a9
T
\% A % VA W

A% | 4811 | 2.009 | 0.597 96.65 | 58.01
B | 4821 | 1919 | 0577 96.65 | 53.40
C% | 48.26 | 1.894 | 0.569 91.40 51.70

e A ARF | e | 9ddE | AE
\Y% A % VA W
D7 | 4799 | 1.956 | 0.592 93.87 55.40
E% | 4789 | 1.793 | 0.561 85.87 49.24
Hat | 48.09 | 1910 | 0.579 92.89 53.55
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Rms(CT, 480910V Avel
Rms(C? 47.989% V Avel
Rms(C3; 4789571 V Avel
Rms(Ca; 1.79330 A Avel
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Fig. 7. Waveform of phase voltage and line
current, and FFT analysis results at locked
rotor test
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Table 4. Operating characteristics results of the
motor at variable load
iy |TEUH[ 0O (30 44 | 22 a0 | o9 | B2 |
' VoAl W % | W o | % | Nan|Y%
BES L2004 ) 500 | M8 [ 00T | 0 | 12 | 04 | 00 | 0
LASs | 20990 | 53 | 45 | 0% | 3 | 10 | L | 1% | 8197

V2 Fe | 298 | 640 | 8 | 03 | L | 1L | 207 | 4000 | %A
JUFS | 200 | TH | 12 | 00 | 1089 | 110 | 33 | 5% | W03
B | 2006 | 93 | 16T | 078 | 1412 | 10 | 44 | 785 | %001

B3| 207 | 105 | 1808 | 081 | 12| 160 | 611 | 902 | %Y
206 43| 2008 | 105 | 208 | 0% | 1680 | 1681 | 661 | 10003 | 834
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Fig. 8. Efficiency characteristics curve
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Table 5. Obtained motor parameters

R”'l L’ﬂl Lls L]T' X AX[#‘ X
(2] | [md] | md] | [mA] | (2] | [2] | [2]
7.752 | 6.868 | 7.769 |511.81 | 68.88 | 13.18 |192.95| 20.97 | 497

R [Q]|R.[2]
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